Abstract This work aims to clarify how blood coagulation parameters reflect mild stress response in males and females. Healthy student volunteers of both sexes were used in this pilot study. A new global sensitive assay of haemostasis, spatial thrombodynamics, along with conventional coagulometry approach were used to evaluate of blood coagulation parameters. Psychodiagnostics scales (according to Spielberger and Taylor) are employed to evaluate anxiety as stress-induced response. We have selected exam stress, which despite being a mild stressor may nevertheless cause somatic disorders. We provide the first evidence of a statistically significant increase in initial clot growth velocity in women, but not men, in response to exam stress. The exam situation produces higher situational anxiety in female volunteers, and so they express remarkable stress-induced haemostatic responses, including plasma-and platelet-based changes. In contrast, male volunteers do not express pronounced stress-induced changes in haemostasis, and only display a decrease in plateletcrit value and an increase in prothrombin time. Mild form of stress (exam) induces changes in some blood coagulation parameters. A statistically significant remarkable increase in V init value and some other plasma-and platelet-based parameters has been seen in female students (but not male ones) under exam stress.
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Introduction
Most articles studying stress and health are devoted to pathological processes as a result of distress [1, 2] . One of the major risk factors in the pathogenesis of cardiovascular diseases is acute mental stress [3] . Acute mental stress has been recognized as an important trigger of acute coronary syndrome and cardiovascular events [4] [5] [6] . We have selected to study a mild form of stress, student examination stress (exam stress) [7] . Mental stress-induced activation of haemostasis occurs through the stimulation of the sympathetic nervous system and the release of catecholamines [1, 2, 8] . Although a considerable amount of research has been conducted on the psychophysiological aspects of sex differences, little attention has been paid to how males and females react to environmental influences, and stress in particular [9] . To understand the mechanisms of stress response, it is important to evaluate its impact on healthy men and women. This work as a pilot study aims to clarify how blood coagulation parameters reflect exam stress response in men and women.
Methods
Healthy volunteers were used in this pilot study. Institutional and international regulations concerning the ethical use of human volunteers were followed. The study was approved by the Local Ethics Committee of the Kazan State Medical University (6.21.06.18). All volunteers were the University undergraduate natural sciences students (n = 81) of both sexes, aged 18-22 years. The control group consisted of 39 volunteers observed at the beginning of academic year just after summer vacations (September 15-30) (22 women and 17 men), and the clinical group under exam stress included 42 students observed at the day of their second examination of academic session just before exam and meal (19 women and 23 men). After obtaining informed consent from participants, a team of physicians conducted clinical observations and collected anamnesis data. This also allowed us to account for hereditary haemostatic diseases other acute or chronic diseases and an absent of heavy stressors for the last 6 months, in accordance with the protocol approved [10] . A new global assay of haemostasis, spatial thrombodynamics, was used to evaluate of thrombosis risk, employing the Thromboimager-2 device (HemaCore Ltd, Moscow, Russia) [11] [12] [13] along with standard coagulometry measurements [1, 10, 13] . For the thrombodynamics study, venous blood sampling from volunteers was carried out before meals between 8 and 9 a.m. out of exam session (control group) or just before the 2nd examination in session, with 3.2% of sodium citrate (VACUETTE Blood Collection Tubes, Greiner Bio-One, Austria). Blood samples were centrifuged for 20 min at 25009g. Plasma was collected in 1.5 mL Eppendorf tubes, and was subsequently centrifuged for 5 min at 10,0009g to obtain platelet-poor blood plasma (Eppendorf MiniSpin, USA). Prepared plasma samples were incubated with a coagulation contact pathway inhibitor and recalcination occurred at 37.0°C (HemaCore, Moscow, Russia). This method and its corresponding device are based on a model of the spatial growth of fibrin clots [11] [12] [13] . The Spielberger State-Trait Anxiety Inventory (STAI) and Taylor Manifest Anxiety Scale (TMAS) were used to evaluate the degree of stress of the exam situation. Statistical analysis was performed using the Statistica-10 software package (StatSoft)
Results
A statistically significant decrease in the plateletcrit value (PCT) was observed for both women and men under exam stress compared to the control group (Table 1) . A statistically significant increase in prothrombin time value (PT) was also seen in male volunteers under exam, compared to the control group. In women, there was a statistically significant reduction in platelet count (PLT) and an increase in mean platelet volume (MPV) under stress conditions compared to the control ( Table 1 ), demonstrating that stress affects platelet haemostasis in women. The decrease in PCT value in volunteers of both sexes might indicate a stimulation of platelet formation and an increase in immature platelets in circulation, probably due to their increased consumption in thrombosis. This is consistent with published data [1, 2] showing that stress leads to increased platelet activation markers. This phenomenon could be considered adaptive from the perspective of stress-induced coagulation changes as a warning of possible bleeding [10, 14] . This is the first evidence of a statistically significant increase in the initial clot growth velocity (V init ), as well as a difference between initial and steady velocity of induced thrombosis (dSpeed), in female students between the stressed and control groups, determined via spatial thrombodynamics (Table 1) [11] [12] [13] . This phenomenon outlines the involvement of plasma haemostasis in females in response to exam stress. The V init parameter is seemingly more sensitive to changes in hypercoagulability under stressful conditions. Other common coagulometric parameters, such as activated partial thromboplastin time (APTT), do not differ significantly between females and males. This finding is inconsistent too with other studies [3] , due to the extreme sensitivity of the thrombodynamics methods, and the use of exams as a stressor, which does not represent as strong a stressor as natural disasters. Normally, changes in the haemostatic system due to stress represent a key mechanism in that following rupture of an atherosclerotic plaque, coronary thrombus growth depends upon coagulation activation initiated by tissue factor and platelets at the site of endothelial lesions [3] .
Exam stress-induced alterations in the cardiovascular system are mainly started through activation of the sympathetic nervous system. Furthermore, we used psychodiagnostic tests to evaluate such a mild stressful situation. Table shows that there are statistically significant differences in STAI between the stressed and control groups, but only in females. This suggests that male students do not perceive exams as stressful situations, causing little response from the haemostatic system, with the exception of PT and PCT values. In contrast, females consider exams to be threatening, leading to increased situational anxiety and changes in the women's haemostatic biochemical parameters (Table 1) . Furthermore, we have not found haemoconcentration phenomenon as it was reported earlier [15] . In the case, we talk about the impact of the exam situation on the human body, since other personal parameters (Trait Anxiety STAI and TMAS) do not express statistically significant differences due to examination stress in female and in male volunteers. Interestingly, correlation analysis revealed a statistically significant (p \ 0.05) negative correlation (-0.344958) between State Anxiety STAI and the lag time before clots begin to form in female participants, demonstrating that when situational anxiety increases, lag time decreases.
Conclusions
Mild form of stress (exam) induces changes in some blood coagulation parameters. This is the first time that a statistically significant increase in V init has been seen in female students under exam stress. Exam situations produce higher situational anxiety in female volunteers compared to male volunteers, and this difference may be due to 
